Since each arc is greater than its corresponding abscissa, it is evident that the word sum is to be understood in an algebraic sense, or that at least one of the arcs must be taken negatively.
Theorem In forming the sum we must notice that arc x and arc z are to be accounted nega tive. Consequently we find by subtraction, Arc y = 10-156004 Arc x -f Arc z = 3*327566 Sum = 6-828438 r = 6*828427
Error of calculation = 0-000011
Thus the calculation verifies the theorem with considerable exactness, and shows that no constant is required to be added to the integral. Since the sum of these three arcs is algebraic, and that each contains a logarithmic part, the sum of these three logarithms must be = 0 : for if not, it must be an alge braic quantity, which is considered to be impossible. This is verified by calculation; for _____ _____ 2 arc x = Calling log (x + ^/ l -\-x2) = f.x , we have f x = 0*881372 = 2*143099 f z = 1*261722 f x + f z = 2*143094 2*143094 sum = 0*000005
This sum approaches zero very nearly. The q u a n tities/ are subtractive, being parts of 2 arc x and 2 arc z, which have been already shown to be so.
Demonstration o f Theorem
Let v ^/ l -fa ? 2 = n x2 + x + where is a constant, We may assume two of the arcs arbitrarily, and thence determine the third, so as to satisfy the theorem. In order to obtain a relation between three elliptic integrals, the simplest suppo sition which we can make appears to be / 1 -e1 2 * * S x2 The result which I find is, that if three abscissae are the roots of this equation, the sum of the arcs = 2 v + C. These theorems respecting the sums of elliptic arcs appear to be some of the simplest which exist; but an unlimited number of theorems of a higher order and more com plicated nature are obtainable, the discussion of which would lead too far at present.
= v whence
Thus if we assume
where the coefficients are constants, or entire rational functions of v, we have an equation of 2 nd imensions, which gives the sum of 2 elliptic arcs in terms of v. There is no difficulty, beyond the length of the operation, in deducing these theorems, as they are all obtainable by an uniform method. But it will be of im portance to show the relation between them and the previously received doctrines respecting elliptic integrals as established by L egendre and others, the connexion between them not being at first sight very evident. This appears to me to show the possibility of finding three arcs such that (neglecting MDCCCXXXVII.
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